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(57) Abstract: An inexpensive and durable polyelectrolyte composition which is characterized by consisting of both an aromatic 
polymer containing carbonyl h'nkages and/or sulfonyl linkages in the backbone chain and bearing cation-exchange groups and a 
O fused salt and which exhibits a high ionic conductivity even in the absence of water or a solvent The aromatic polymer is preferably 
25 ^ aromatic polyether sulfone comprising specific structural units and bearing cation-exchange groups, an aromatic polyether ketone 
^ comprising specific structural units and bearing cation-exchange groups, an aromatic polyether sulfone block copolymer consisting 
^ of at least one hydrophilic segment bearing cation-exchange groups and at least one hydrophobic segment free from cation-exchange 
O groups, and/or an aromatic polyether ketone block copolymer consisting of at least one hydrophilic segment bearing cation-exchange 
^ groups and at least one hydrophobic segment free from cation-exchange groups. The use of such a block copolymer as the aromatic 
O polymer gives polyelectrolyte compositions which are excellent in maintenance of structure even at high temperature. 
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*fc:. ^fSl^Jl^'^J^— r;uy «^JA.lf> Y. Iwakura ^, J. Polym. Sci. 

, A-1, Vol,6. 3345 (1968) > J|$li¥6 - 2 6 3 8 7 l^^/j:i:*(c:^$nTi> 

b7^D'r;i/v^'D7-f b\ ^ V7^a-r;L'v^^D7'l' h\ 4. 4' -;t4^vt* 
X^V^-r^Pv^n^'f 4, 4" -t:7x^;i/i^*;i';}<>iSv^^a7'l' h\ 
2, 2' -lf7x-;l/i;*;b;J^>iSv'i7nvi' h\ 2. 6 -:>-7 ^ L'V v*;l/7K 
ymV^uy^ V. 2. 7-:>-7 5'U>v*;l/;K>ifv>^^D7-f K/J:t*«:jlft U 

1. 4 -ex7x/it^i/'<>-lf>. 4. 4' -ex7x>' + vt*7x-;K 4. 
4 ■ - fx 7 X y + V > y 7 X / > /j: Etmt L<mihn^o 

#-b > h ©7* UjJ^ v-©S^Jt(i. 3- 1 5 0 0 colgHT-* 0 , J: 0 $f 
4L<{i> 5- 1 0 0 0©|gHT'*)'Sp S-^Jt*^'3 J:0/^$v^^:7'^/■^f';-7-$: 
fflt>T^fig$ti'5^D.yi^^^fi^#:©Jm±*<^3il.il<ntO> 1 5 0 0 «: 

1 9 
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ft^it ( 6 ) 



Z' {±C = OXliO=S = Ot:^L. p ti 3 ~ 1 5 0 0 oSISS-^n 

■To ) 
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it^ ( 7 ) 

(iC^^. Z* tiC = OXtiO=S = 0$'^L. qCi3~l 5 0 0OSiJ«'^> 




. R.N. Johnson t>. J. PolynuSci. . A-1. Yol.5. 2375 (1967) •^i|^Bg4 6-2 

^7'U^''Jv-*^'^^fi5c$n'5itcX;l/*Wb:^a.y ^^^S'&^ti. Z.Wu?>. Ange 
w. Makromol. Chea , Vol.173. 163 (1989) . IM. Polym. Int., Vol, 50, 249 
(2001) fj.t'iztmo^ljf^'C^ /Nny>^iissj^{i7xy-;i/7;u+;u^l^ 
jgS^Wf 'i»±jiE«^i^*tt-feJ^p' >h7'U/-}<';v-t> -iriD^^i^iMJt^t^M 

2 1 
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53^5 7 - 2 5 3 2 8^4>«. i|#PfaBg6 1 - 3 6 7 8 -5 4 

3 2 3-^<Z^$B. !^i>¥2 - 1 7 5 7 1 ^^i^^J^j: t'diemo^^S^-M m^^R 

^^J-tb^^Ltz'm^^ lj^(Dj|^X;i//i^><b7*D.y ^'^S^<*:0'&fi2tl^^<^^ 

7*U5l<'J v-^X;bJj^>{bLrt#'5 3i:*^'-e$'5„ *fc. J. Polya Sci.. Par 
t A. Polya Chem.. Vol.34. 2421 (1996)'^^i:J;|em$nTO>S<i:o(::. 7*b7}f 
'J v-$-7'f';by^':7Anj:t*-ey^;t'fbU SOj JfiiS^^r 

2 2 
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•^-t^^-^^i-^ZtiiX'^^o M^ii. M.Uedat>. J.PolyaSci. : Part A : P 
olym-Chem., Vol.31, 853 (1993) 7tft*(ii|5l£o 5 . 5' -X;U.-^^;H^x (2 
-9oa^y-ify7.)lt^>Wti-V^}'yi^) > F.Wang^>. Macromol.CheaPhys., V 
01.199. 1421 (1998) ^ D.Gan^>. Polya Int.. Vol.50. 812 (2001) iztmo 

Ati, 0y^lf. Macromolecules. Vol.26. 5295 imZ)Utlzim.^nx^^^:^ 

^*(iJ:oT. *5|Bg{i43(j-'53f#IS'-KUx-r;i/X;l';J^>7*n.y i?^S^#:J^t; 
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^/b, *^l/;i<>KS€'#^-r'5lS7K'l4-b^^^ VhT'U^-t^'Uv-tL-C. Polyme 
r, Vol.27. 1626 (1986) Jit i:*(3teto:^'e'&^L/5: tO«rffli>r, iBM<tt-lr^* 

7*UjK';v-«. m^kt. Polymer. Vol.42. 5973 (2001)-¥>. Polymer. Vol.34, 
2836 (1993){c:iB©$nrt>'5J:T{^:. 5- [ ( 4 -7;U:tD7 x-;l/) x;Ujf> 

ij i-r h >7*a .y ^'^fi^^fi. ^ ^ 0 . 1 - 1 0 ^ U 

*%BS(ciJit -Slf^lS^U x--t;1/X;1/jJ^ vro .y i'^a^#:Rr>*/Xti3^# 
5 ~ 0 . 9 5 T'*> ^ C: i: !6W^ m m^m^ > b 

77.P/. (N-y^;i'-2-k*Dy K>«:l§^«tur. 0. Sg/dLOSHK-etl 
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TE^b^^ ( 1 0) -e^^n-s-b/^ >h (a) iTieib^it 
(1 I) -ea^n'S-ferp'vh (b) i:*^bJ^t'55f#S^7K';x-T;ux;l'7^v7' 

— r;i'X;i';^>7'b/-K';v- (A) ±fe-brp'>h (b) ^^tR-o'ptK 
(10) 



oni:t>^§Ii;6>b^fiK$n'5 2ji<0^#B^S«r/T>U 145- 3 0 0©«[$- 

o ) 

±i57f#;K'i^yj^— r;L';^;l'jJ^>7*l/jK';-7- (a) (i. ^?iJ;t{f. R.N. Johns 
one.. J. Polya Scl, A-1. Vol, 5. 2375 (1967) "^^iBBA 6 -2 1 4 5 8# 




(^tp, r ' {4 5 ~ 1 5 0 0 (Omi^^-ir, ) 
it^ (11) 
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7^' K3ito^gg^(i:J:cr^^-r'5c:t*^T*tSo 

t^>^ ex (2-^aa7*-:i;l') X^bJi^V, ex (2-y^;l/-4-;^aa7 
x;uj^>. ex (3. 5 -v>^;i'-4 -^oa7x-;b) x;u>1x>;^j: 
if©^' D;ux;l'^>$-#tf <5 d i:*<-e#^, 
±ie^b^^ ( 1 0 ) M*5l>-C, r M±. 5 - 1 5 0 0 O^S, * L < 5 ~ 

1 0 0 oro^lS-efe'So 

i/is ±ie7*L.7KU^- (A) iLTti. ^itmxm (tt) 1^ rx5:^i^ 

(mimwd J > BASFtm ruLTHAsoN i^mm) ^ tii^o^i^msitmm-r 

±l57'b7K'J^- (B) (D^mt. 1-??{c:^»I-C*0. ±5iO<t^ (10) 

:h7^'l^V. 1. ^-V\LVu^'yi-V9Vy^ 1, 7 -i^t. V a^i/-^7 U 
2. Ka+'>:f-7^U>> 4, 4' -e7xy-;K 2, 2* -e 

7xy-;K ex ( 4 -e KD+i/7x-;i/) x— r;^ ex (2-tKn+v 
7x^;i/) X— r;K 2. 2 -ex (4 -t Kd+S/7x-;1/) 7'n/N'>, 2, 
2 -ex (3 -^t^;!/- 4 -t Ka + i/7x-;l') 7'd/'?>, 2. 2-ex (3 
. 5 -vp'^;l'-4 -t Kn + v7x^;U) 7•^/^°>, ex (4-tKD + i/7 
ij^;U)p<^>, 2, 2-ex(3, 5-i^y^;l'-4-bKD + v-7x-;U) 
'v+-9-7;L';i-D7*a/N->, 9. 9 - ex ( 4 - 1 Kd + ^>7x-;1/) 7;b4-U> 

mi^^^^it2m\<i±t:m^'^t>'&xm^^xtBi^\ 
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tfx (2-^oD7x-;i/) x;i//-it>^ tfx ( 2 4 -^^od 
7x-;u) f:^ (3. 5 -v;<^;i'- 4 -^Do7i-;u) 

;^j:i:(D^a;b;^;U/1^>Ofl!j, ex ( 4 - ^ aa7x-;l/) 'rhy^mf^Ztt^ 

ex (4-^nD7x-;l') y h >«:fflt^/-cli^O±IB7*U.i^';^~ (B) O 
^^li. ^^{f. 0 - 1 2 0 7 4 Z^<2:m^zim$tlXK^^J;:o^z. ± 

±f5<b^^ (11) (i43t>-C. r ^ it. 5-3 0 0 » * K (± 5 ~ 2 

0 0(Dm^r-$>^o 

±ie7'b/1fUv- (B) {i> V;U-^^'T K/N'>X h*°';v-X m ti^h TRa 

/1fyx;^J^>^. e^' hU'v^^x -x^i/- rvictrexC^iS^) j 

#]S{oig'^UTt>ncvN-flii7xy-;i'07;u* 'J^^Jfei^^-fr, ^^SiaSP 

7*n >y ;7^fi^^^0^fi5({i. ±tB7- U ^- ( A) (DM<!:±iS7° b4f U ^ 
-(B) (DmW.t *f * U < 1 2 0 2 0 Ot ofgfflT\ $ b{c:$f t L < 

1 3 O-'l 9 5t:<7)|gHT% J^tc^f * L < (i 1 4 0~ I 9 Ot oHH-eM-^L. 

fC;6<iilTLIi<ni:0. *fe2 00t«kOm^t. x— r;l/5£SS;Sf5*^Mff LJgr 

r 7 > ^ A^a^^t ^j: 0 ^ t\ ;S:fc?B$rBi(i. 1 5 4 8 ^fm^mx^ 0 > 

titiznyTiiv -^-tmm. mm^zmmLti i><Dtm^^xh^^\ 
mu ^n^n^-ru^u^- (b) ^^t-^iSLAi^ti. 7mm 
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;U-2-b-n"JKX 1. 3 -v:^ ^^l'- 2 — f 5 ^VJ v?/ N, N-v^ 

;u) ;^;l/v-^>»ADUr. 12 0-19 OtOigBBT-l 5^-4 8B#PBls:f5$-a- 
7*UjK'J^- (B) <D^fiSc^c:^ffl$n'5^#JSi^>'^7■< K®t;Uil(i^L 

■ci/sOT^^iBft-e^-So 

f^iDOtc. Tie^b^ (12) Rx>V)HtrBit^ (13) -e^^n-sM^tm 

{b^iC (1 2) 

-^CH2— CH-)— 




X 
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(1 3) 

-fCH2— CH-) — 




±iBfb^5i: (12) -m/yL\thm\\m: ( 1 3) -e^^ti-s^ii^tt^r^i- 
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iHIra 2002-50915 2-^<2^^^ European Polymer Journal. V 

01.36. 61(2000) {^{i. m^mtm7mmt^iomm.Ltz7-ii^)i^^juy ^-vt 

(i^U>-7'nl^U>) rn-y ^^fi^^*:tcx;^/i^>iSSS:#At■ 
, *;U4<>M€'#Wt'S±i5{t^iC (12) xmti^mjtmiSL^^ti^V 
^Vy^&.^^mt^PkM.^W^. *f Friedel-CraftsKf5-e7-lz^;MbL/i^ 

^J^{f> Macromolecules, Vol. 28. 8702(1995) •?>Buropean Polymer Journal. 
Vol.36, 61(2000)-et±, (i^UV-^^^UV) -X^UVh'jya 

a>{^;i/:/^;l/X— r;l/r'^7DOp<^MbL/i^, ffilSSiS:^ h U At>S^5^-fr 
IB^b^iC (13) ■ea$n'5«jg^tt«:^-r'SJ}^U;^^b>miii^?<b^!^$rf# 

3 0 



wo 03/046080 PCT/JP02/12S10 



D o y ^;Mb*' U U >X(± n n > ^;MbX^ U 

i|^§^2 0 0 0 - 1 1 7 5 5(::l5i^$nri>-5^^$:iifflLT. W-^figL^jK 
U b>3l(±X5^ lx>#<&«r#W-r*^M^^*:Sr. ^ any ^;i.x-r 
;l.r*^ D D p« ^Mb h U x^;i/j^x 7 7 h t o^^l^. $ ^>{c:Jll7K^^1- 
^:it(3j:-pr. ;^;^>^>MS€r#Wt*±ie<b^^ (1 3) r-a^n-seijim 
fiL$rWr'S)**U;^^U>,¥.iif:^ib'^i^$:t#'5;ii:*^-e#^, tfz. Ouui-^ 

SS:^W-r'5±f2<b^^ (13) ■e^$n^«l^mffi$:W-r>5>K'JX5^b>,m 

10, 000-2. 000, 0 0 0-C*>'5itW*L<> S«¥±^^^fi*^± 

fi*^ 0. 3-7 5 'J^M/gAW*Lt>, -r:^•>^gS#M*«±fBTIS<fcOi£^^ 

3 1 
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tert- 'O^^K '^+'>;l'?it*©J^^ISl 1 0 <D7)\y^Jl^^^ti 
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*;i/>K>K, mmmtii^mtL^\ (cf, soi ) , c- . 

(CFj SO2 ) 2 N- > CF3 SOi - . C4 F« SOj - . CF, COt - 
. C> Ft CO2 - . BF4 PFe - , CIO4 - , CH, CO2 - ^ 
NO, - . NOj - . HSO, " > /^aYy-(tytlif^mf^Ztt^X-^^, 

• T-^— 'X^, p. 79 (2001) > R.Hagiwara?>. J. Fluorine Chem. , Vol 
. 105. 221 (2000)> J. Sun^>, Blectrochimica Acta. Vol.46. 1703 (2001), P. 
Bonhote Inorg. Chea, Vol.35, 1168 (1996) . D.R McFarlanc?). Electr 
ochim. Acta, Vol.45. 1271 (2000)/J:i:(C|e«$nrl^'5:^?i$rffl^^r^fi)c$n 

-So 

1, S-vyf-^l'-r^ ^V';'fAb';7;i/;fa>^>x;l';^;^-h, 1. 3- 
^;x^;W 5 :J'VJ -^7 a h 'J 7;!/;^ ^ VX/b/lx^- 1. 2-V:f-9)V^ 
5 ^'VJ-^A h y 7;i/;d-Dy ^'VX^U'i^^-h, I. 2 - vx^^b-f ^ U 
A b ';7;L';tD> ^>;^;L';iT;^-h, 1 -x^^b- 3 -p'^;u-r ^^VU'^Ab 
U 7;1/;J-d;/ ^ yy^)Vit^^-V^ -7*d ^ '> A h U 

7;b;i-Dp<^>x;i/7i^^-b. 2 -x^;u- i ^ ^VU A b U 7;i/ 
>;?;;l/4^^ - b, 1 -x^;u- 2 -t'^^I'-T ^ ^^V'J •> A b U 7;i/;j-D 

^VX^bJ^^^-b, I. 2, 3-bU;/^;U'r5^V';'>Ab 'J7;l/;ta>^' 
>x;b^^-h, 1. 2-vp'^;i'-3-7'Df;u-r^^*y'J'>AhU7;l/;^-D 
^ b> 1 ^ -^Ab ';7;b;i-ap« ^>;^^U/1T^- 

b, 1 -x^;W 5 ^y>l'!7A b 'J7;b;tD> ^VX^b^^^-b, l-lf-;l/-r 
^ 'J A b y 7;U;j-a> ^ b , 2 -p* f-^W ^ ^VU A b U 

7;U;i-Dp< ^>;^;i/5i^^-b. 1 -;>«^;h^d 'J v^-^A b U 7;u;i-p> ^ >X 
;l/;}x4^-b> 2. 4-;l'^v?-'>Ab';7;l';ta:j« ^VXyPJ^^-bntifObU 
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1. 3-vV^;i"r ^ -^Ah U7;p;l-D7-bx-h, l-x.^}i-Z- 

1. 3 -vpt^^U-r ^ ^'VJ "^^x h7 7;U;f D.if U- 1, 3-vi^;U 
^ ^^*V'U'>Axh^7;l';fa;KU-h. 1. 2 - f'^W ^ 'J h 
7 7;i/;f P4<u-h, 1. 2-vi^;b'r^yyj'>Axh77;i/;tDjKL/-h 
, l-x^;l,-3->f-;W'1'^^^V'U'>^Th7 7;l/;i^D;JfU-h, 
- 3 -7*p ^ ^VV l*T h yy )lta7ii\y- 2 1 ^ 

;i/-f 5 ^v; 'yL.y-hyyjitaTt^i^—h. 1 -x^^b- 2 5 ^yj 

•^Ar h7 7;l';tn.i<U-h. 1. 2. 3 - h ^ 5 ^'V'^ Ax h 77 

;i/;tD/trb-h, 1. 2 -vy ^^P-S -7'Di^;n' ^ -^Ax h7 7;^;i- 
D/-}^^--h, l-:^^Jl^ l^VV'^I*7-hyy)Utojiil"-h^ 1 -x^^b-f 
^ -^Ar h77;U;f pjJfb-h, 1 ^ rVJ h7 7;i/;i- 

D4^U-h. 2-:/5^;u-l'^^'*VU'>Arh7 7;i/;*-D;K^-h. l-y^;l/t* 
D -t^Ar h77;L':^-D7}^U— 2. 4 -^bf-i^—'^ h7 7;b;tD;lf 

1. 3 -v>^;i'-f 5 '>A'^+-9-7;L';i-P5t^;^7x- i-r^^w- 
3 -pi ^ ^VJ '!7A^+-9-7;l/;i-p;^X7a- b/it*©'\+-9-7;b;i-D?}T 

;^7x-h^o 

^ K> 1 . 3 -vx^^iz-f ^ ^^Vy 7/» h ( h y 7;i';d-p> ^;^x;^'-^- 
;^) > ^ h\ 1. 2-v?p<5^;i/>r^5^yU'>Ahyx (h y7;i/;i-p^^;i'X;b 
>^h\ 1. 2 -^^A h yx 'J 7;i/;tpy^;u 
x;i';t^-;L') ^^K. 1 -x5^;l/- 3 -^^^b-r ^ ^*Vy '^A h y x ( h y 7;u 
ta^=$-)V7.)Vt^=.)]y) >^K. l->^;l/-3-7*pf;b'r^^V'y'!7Ahy 

( h y 7;l';i-p>^;l/X;L'j^-;l/) ;><^h\ 2 -x^^U- 1 -p'^^U'T ^ 
y-^Ahy;^ (h y 7;i/;fpp'f-;ux;i'jj^-;i/) ^^h\ i-j:-5';u-2-p'^ 
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^L'-r^yyU'^/xhux (h 'J7;l/;tD>f^;PX;i/4^-;l') ^^K> 1. 2. 3 
1. 2 -v>^>iU-3 -7*at>>r 5 -^A h 'JX ( h 'J 7;b;tDpt ^ybx 

:/^h\ 2-pt^;U'f ^^VU h U;^ ( h U 7;l/;i-D> 

-^p) >f^Knti*©h 'J;^ ( h 'j7;u;tDyf-;i'X;w*-;i/) j^'f-Kii. 

1. 3-v?p'^;i"i'^^^yU't7Ay ^>x;i'*^-h> 1 5 ryu 
':7i.y ^vx^i/^^-h. 1 -x^;n' ^^V'J '>A^^>x;i//-^^-h. 1- 

1. 3-vV^;l/'1'5ry';'>A7-br-h. 1 3 ^/l^-f 5 ^ 

V y X. 7 -trf — h '^t t*OT -fer - h ^ 

1. 3 -i?;/f-;l^'f ^^V'U'f/*:^'!' h U-b, 1 -x^^l^- 3 ^;U'r ^ 

1. 3-v^^;W^:J^y'>l'f A-9-;i/7 7'f h> 1 -^f^^P'T ^^yj 
;U7T^h. l-x^;U'r^3^yU'>A-9-;l/7 7'f 1 - tf ^^b-f ^ ^y u 
a-9-;1/7t'< h/'j:^o-9-;i/7 7'i' 

1, 3-i^>^;l/'l'^5^yU':'A^'a-7'l' K> l-x^;b-3-^^;H' 

y'J7A^P7-rh\ 1 -t*-;b-f 5 yyu '^A^a^'f h\ 1. 2-v>9^;L' 

-1, 2. 4 - h uryj ^A^DV'T K> 1 -y^^i'f'j v^^A^'p^-r K 

1. 3-i?y^;u'r^^^yu'>AyDV'r K, i-x^;u-3-;j<^;i/-r^r 
y; '^Ayo^-r K> i->^;b-f ^^yu'^Aya-^-r h\ i-x^;i/>i'~^ 
yy-^^ya^^K, i-if^;i/-f ^^yy-^Ayo^-r h\ i-y^;i/f'ji; 

3 5 



wo 03/046080 



PCT/JP02/12510 



^lh\ 1. 2 -vi^;u^ ^ ^VU "^Af;^ ( h 'J 7;^;^-a^^;^x;^3i^- 
5 K, 1 -> 3 -7*d t:;^' = ^ryi; -t^A ifx (h';7;b 
^a>5';i';^;i'5l^-;i') ^ K. 2 -x^;!/- i ^'^I'-r ^ ^VJ 't^Ab'x 
';7;i/;d-a;;t^;l/;;^;i/4>-;u) ^ K> 1 2 ^/l^r ^ ^^/U 
•^AbX ( h '>l7;L';i-a>£^;UX;U/-}t^) ^ b\ 1. 2. 3 - h U ^ ^^l^-r ^ 
^yj -i^Abx ( b U 7;i';^-n>^;ux;U'i^^;u) ^ K. 1, 2-s^>^;i'- 
3-7'Db;u-<^ "^Ab;^ ( b ';7;L';ra^^;i'X;i'5}^-;i') S b\ 1 
li^VV'yi^^Ts (b y7;U;ta>«^;i.x;l//-^-;l') ^ b\ 1 -x 
^;i"f ^ ryy "^Ai^x (b 'J7;i/;j-a:?»^;i'X;i'*^;i') ^ b\ l-b^;i/ 
5 "t^Abx ( b 'J7;U^Dyf-^l';^;l//-^-;l/) ^ b\ 2 -j/f^^b-f ^ 
^yj -t/A ex ( b 'J 7;u;fapt^;u;^^P;^-;i/) ^ I K^^f^oex ( b "J 7;i' 

1 -x5';i/-3-y^;n'S^yy't7A b y 7;i/^o^^>x;U'^;^ 
~b> l-x.^}U-Z-:^^Jl-( ^9'V^)'^L,7-h7yjlta7tily-V^ I -x. 
^;p_3 _yf.;p^ = ^yij ^Atfx ( b y 7;i'2hDptf-;i/X;L"i^-;u) ^ K 
, l-j:.^;i/-3->5^;l"r ^rVy-^^AT-fer-b. 1 -x^;W = y -t; 
Ab y 7;l.^Dp< ^>x;i'*:^-b\ l-x^;i/>r^^yy'>Ar bv7;i/:tD 
;}fb--b> 1 -x^^H'^^yy^A^^'f bb-b, l-x^yb^^^yy-^A 
t*x ( b y 7;u;r Dp< ^;L'X;1//}^^;u) ^' ^ K^^iif^W* 

f^t^ztt^X'^^ tit. 
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(2) m-(t y^mmi:'k^t^±my^mm^^<t^(Dmfm^±mmmm. 

±IBCD (I) Rx/ (2) {zm^mm(Dm.^it. mmomm±(D^'- 

^ii^tj:^mt:$>tn£mzm:^^n-r. mA.{i. 2~ i o o mmx'm<D/)mt u 
^\ 

i-Situ mmm^^m^mm^^it^'pizmm^^^^Ltizji'^x. mm 
±iBo (2) izmm^ii. ±mmm^^it^mmui^^mmo 

izmm^^tzm. mmm^m^t^ztiz^^x^ m^'^mmnmo^mM^m 
±tz(D (I) Ri/ (2) izmmmcom^i^ii^ mm(Dm}^i>jL±(D^m- 

x(owi^(Dmm-e$>rn€mizm^^M^\ ^y^tf. ±$s^mmm^i-it^mt>^ 

"T^^Bt'V :i-'-T)l^7.}lJi^>X&im^l,t. 0-2 0 ox:(o^'cno z tt^x 

3 7 
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^^tj.m^v$>tnmizm.tstii'. mA.i€. 2-10 omm-^n^ <Di)mtL 
^mtL<. j:o$?*L<(i5~8 osm%o©HT**>^, mm^t^z(Dmm^ 

N-^^;i/-2-fa'j K>. 1. a-v^^^^L-- 2 5 ^'yu>?y 

, V7*n t>7;l/=i-;K x5^U'>^'Jr]-;l'^y>^;Ux-x;K x^b> 
i^y >'x^;ux— r;K T'afbV^U^-^l/^^ypt^^l'X-x;^ 

3 8 
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^mt: y x~x;i/y h yx'^^mtii o ~ 2 5 o t oSJtT-tTO c t ± 

f^_^^;l,_2-b-o<; K>$:^§^tfC. 0. 5 g/dL(DajS-e. "i^^n 
(1) 



) 

2) >f^><E^fiosa^ 

3 9 
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3) ^ty^^^m<Dm^ 

un^ 0.01 N(07miti- h-y '^^jmrn^r- 1 e ^r^. M^x^mmi. 5 

fflc>T. 9 0 0 0 Of&-eli^$:tT^/c« 

5) Sll;*^ 

6) H^^^ 

a^iif^^liTG A- 5 0 Srfflv^T. 1 0 t/^Jol^iSjiJKT-Sj^L 

(RP S - 1 ) c^-^^ 
ex (4-7;l/;t-D7i^;U) X;U*>5 1. 4gx i^X (4-tKn+v7 

x-;i/) x;u*>2 5g. 4, 4" -t*7xy-;n 8. 9 g:Ri>'j^i^* '^a 

3 eg^i±}^^. N, N-v>^;UT-bh7^ K3 0 OmL i: h ;bx> 2 0 Om 

±iB05r3.-K y^-RP-K 10g^98 1 0 0 m L \mm\^. 'M.^X- 

4 0 
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(BPS - 1) 

(4 -7;l/:rD7i-;l') X;l//-^>5 1. 4 g. ex (4 - t Kn+v7i^ 
x;bH^>5 0 g;Rr/J^K*U't7A3 6 g«r{±iii^. N. N-i^y ^;b7-fe b 

7^ F 3 0 OmL i: b;Ui> 2 0 0 m L S-gsjD LTM^m0f^T^ Jti^^L 

ir^ y h 7* \yft' U ^- a 1 f# ^n/-cJl>' U -^-(hWlSMB. v .p/e ti. 0 . 

4 2T'*oyio 

tfX (4 -7;l':^-a7i-;l/) X;l//-^>2 5. 7gx 4. 4' -tr7xy— ;i/ 
18. 9g;Rl/i^if*';'>Al 8g«rftJi^. N. N-vV^;l/7-bh7^ Kl 

5 OmL t h^Uxv 1 0 OmL^jDLTg^mafiT. MWLtZo 
/•c7K«- h ^I'i > <h^t{;|t* L<C;&^ ^> 1 6 5 1 4 -ecDzSJtT' 3 BtPB^mi^ 
LT/if';v-b l^$r^liL/-c, S'it-s iS7K't4-trr^>h7*b4^*'J^-a 1 

4 2. 6 g^j^i^^y'^'AO. 5g€rN. N-^^p^ ^;l/7-lr b 7 ^ K 1 5 0 mL 
t b^Ux^ 1 0 OmLti^jDUTS^mSfiTx JoUft, 564L/5:7K«: b;bJi>i:^ 
(c|^*L;i£*<'^> 1 6 5t*-e#^L. /ifU^-a 1 U AJfe^r«?«rigJliL 

muL. 1 6 o°c-c. li^rBiimLtzo mm^0m(D7]<i^^xu B^mw^m 
^Ei£^u-r=i>if';-7-BP- 1 tntzo n^tifziiiv^-o^mmv ^p/cit 

.0.6 ZX*ii)^tio 
=i7}fU^-BP- K 1 Og$:9 8%19Si!l 0 OmUzmmU M^-^Z 4Nf 

4 1 
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tzm^^m^^-c*2m. y^y-zntJ-eini^itL. s^satLT/ifuv-BP 

S-l ?#?)nA:/if'J-v-0^:t>5^g|WMti. 1. 78 mmol/g 

fi^^T-* 'Set SrBI^ LfCo 
(BPS-2) CD^fig 

( 4 -^'ao7j:-;u) ;^;^;^>7 5. 5 g (0. 2 6 3t;u) . 4 . 4' -e 
7 i 5 0 g ( 0 . 2 6 9 ^^b) 'm^mi^ 'J A 4 8 g $rttJi^. i^p* ^ 
)\^7.)\^irs^'^Y K 0 OmLt h;Ui>5 0 m L LTg^MSitT. iP^. 

jet?3^ft1Jti#L-r. >if';v-b 2 Uv- (B) ) mi.^%%\.fz. 

;^5*x^^-lr;U4 1 OOG (ffia^^b^liS) 16 0. 9 g v^p'^;i'X;l.i^+ 

.p/ett^ 0. 4 3-e*o/i:o 



3;Jf'Jv-BP-2. 1 0 g?r9 8%eiii6l 0 OmL(c^)PU m?Sr-2 4^ 
PbI^-T ^KUv-b 2 (^UtKU^- (B) ) (i:S^<^^$:;^ 




4 2 
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mz^^^mfJ^X' 2 0. 7^ ^ y -;nii-r- 1 mt^ ms^'^ lt. if^ y ^- 

B P S - 2 ^%fz, m^ntzif-') v-O-f ;i- >5^g|^*{i> 1 . 6 3 mmo 1 / 
gT-feoTtc Z.(r>:LiL\t^ x^b.-^Xt^U^-b 2 (7*b**'J^- (B) ) \z.m 

-^<f&^^\ m^m^f^^mm. mi:^ntj.t^'^fzz t^TrsU ^'^j^-h 2 1 

ru^*';^- (A) tib<im-LX\.^^Z ti:7j<i-o ttz^ jK'J^-BPS- 2?r 
(BPS- 3) OT^fiJc 

( 4 -^'□a7x-;U) x;l/*>4 2. 7g (0. 14 9^;u) x 4, 4* -t* 
7iy-;U2 8. 2g (0. 1 5 1 t;u) 'J':7A2 7. Zg^Hi^^ 

, vp< ^;UX;l/>-^+S/ K 2 4 OmL t h;Ui> 3 OmL^^^JPLrM^^glST. 

. ^(D^xzmfBmwtr. ^v^-hz (7'\yJtiv^- (B) ) 

-So 

S'J(3> 7*u4f';v- (A) tLrx5:<7x^-b;u4 1 OOG (fiafb^ttM. 

SiOiiUMr' =,1i^7 8) 1 1 5 g$r. v K 3 4 5 mL(3^ 

muzmmtmuLft, iw^g^g^r^fy^-b s^^g^ipu i7 0''c-e. i 

•J-v-BP-S^-tf/ho ^f>n/S/-}<'J^-(7)^3R!iJt77.p/c(i, 0. 4 6r'*o 

n;K';^-BP-3. 1 0 g-Sr9 S%mmi 0 OmLtl^lPL. ^iaT-2 4 B# 
fSi^Wt^z.tlz^f). 3 (7*U/tf';^- (B) ) t^SoX^^^X 

4 3 
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g-e^^yi:, z(Dztit. x;u;^Wbi^';-v-b 3 (T'u.i^';^- (b) ) izm 

y'\yt'V-7- (A) t*^ElSLrt^'5c:t$:/TN-r, tTt. .1^*'; ^-B P S - 3 
(BPS- 4) O-^m 

'^miZhwm.zx.x. /i>*g^-b 4 cru^K";^- (b) ) wmjjTs^-n 

i:7-b;b4 1 0 0 GcDv^f-^l'XyU*:^^ K^^gSriHI^Lfco X5*i^-tr;u4 
1 0 0 G(Dv>^;i';?.;i'5i^+v K^^$r4^'W-b 4?^»j!jdU 1 7 Otr- 
> 1. Si^Pflltii^L^o zo^mmz.^ fx (4 -7;u^D7i^;b) 7.)it^>l 

. 0 5g (4. IX 1 o-'^^i') »u i7orT% 1. ^mmtmLfzo z 
TK^j-eziHi. ^9 j'-)\^^x-\mm\^.wsmk\^x^ 3df';v-BP-4$- 

37}>-U-7-BP-4. 1 0 g^9 8%J?S^1 0 OmL(;:?WL. 4 B# 

FHlW-r-Sciil^J: 0. ;}^*U-7-b 4 (T'U*'';^- (B) ) t3S^*< fiK^^-Ti 

BPS-4 l#?>nyhJK';7-0)^4->S[Si#Mtt, 1. 67mmol/ 

g-e*o^o x;u*Wk**y^-b 4 (B) ) izm 

-^<iSLW. mm^^^mm. ^.^^Mtf^^tzzt^TrsU t'v^-b a t 

7'U/-KU-7- (A) t^^mbLr^^^Zt^:7rsto ttz^ >-Jf';^-B P S- 4 

^as^D^ V >^^fi^#i:?ii: e»-f li. ?#bn/J:7Ky ^-B P S - 4 d^T'a 

i-^^M 6 ) ^^Mt' V r V 7 > ^ t -e ox 

4 4 
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( 4 -^an7x-;b) x;l/;^V 1 8. 6g. 4. 4 ' - If 7i y-;b4 . 5g 
. fx (4 -b Ko:^^v'7x-;i') x;u*>10. 1 gSt>'j^®^* U A i i . 
8 g^tti^"^. i/y 5';l'X;U;J^+v K5 OmL t h^WJ^V 2 5mL$:^iDLTg 

3;KUv-RP-2. 5 g^9 8%m5 OmLl^^lSL. ^iST-Z 4 B^rB^ 

- 2 ^mtzo c:O^aat-J:0> «aj;tcm^BS6 1 -4 3 6 3 0^4>^(i:iBm$n 

n-So f#^nyj:7K'j^~©'l';f 1. 5mmo l/g"^*ofc. /tf 

'J^-RP S-2 $:N. N-i^^^^WT-bhT^ KlJ:j§)^m> ?ft5iL. ^^gL/s 

(^fiSc«^J 7 ) yit-rvif- ( B ) o^K^'itosi^ 
(4-^aD7x^;u) x;i/*>7. 7ig. 4. 4 * - If 7i 5 g;Rr/ 

j^gSTt; /» 4 . Gg^-ftii^. v;^5^;l/;^;l//-^+v K5 0mLth;bi>2 5 

Lnc;6^*b 1 8 ot^T'#iaL. -e(7)-ffiST-3B#rBi3i*^tT. *'y-7-?i?K$:iasi 

Uz. Z(r>mm:^ROi^\.zW^L^ efe@#:«r^aj$-^. 5SiJL/t, t#«^nfc: 
P-l«rf#/-c„ dO^KU-v-HP- ■^fiJc^J3-'5^^:i3^t'S7•^;^•y^- 

4 5 
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/c«. 0. 4 lT-feofc„ 

Lxn^ntzmi^h. 7K{-Mfi?Lfcc:fc*>f,. ?|<^n/-c*'';^-HPS- Hi. 

^K^tt-efeo. ra«yi^^^s^<*orbJK';^- (b) \zm'^<-^^^>h^\ 

•e(7>x;bd^Wt^li, 7Kl5tXgr'|^*$n'5C t S-SI^L 

4-7x-U» (Sfi¥i5^^a^2 0 . 8 0 0. IS:¥±^^S1 
0. 3 0 0. S!U^3 2 2t) x—f;l/i-x;i''5r h >] lOg^-QS^lii 
Kl 0 OmLld^PU -eo^^^iSTM 5l$r^*^Lfeo ^^^-^fi^TKt-S: 

^rtf/io f#'^)n/S'i^U-7-(7)'r;t>5cSI#M«. 1. 5 4 mm o 1 /gT-^o 

TK^^ils ?SJSH-> M^#Alf<7)<Tf(,^fc4oD77X3ct^(i:. 4 . 
4' -ex (p-t Kn+i/7i-;b) ^mKl 5 g. mWiiJ')^^ 1 3 g. v 

-e©?ajKT-3B#ia^L/J:o -e©^. 4.4* -i?^ aD;;7x-;l/X;i/4-^> 1 
}t}$U/-Co ^aiL/i^{t*';'^A$';5>SiJU 6^«r;^fio^^mtcS:ALr. a 

>Jv-© 'H-NMRX^^' ^;^{^:*>%^T. 7.906ppin(d) . 7. lOOppmCd) ©v^^ 

4 6 
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7. 262ppin (d) . 7. 039ppin (d) (D'yCri-)lii^ A . 4 ' - fx ( p - b K d + i/ 7 x 
^MM^^(07 3.:^)m(Oy'aVy{zmm^tlfZo ttz. 2. 382PP1D-2. 36 
7ppm(t) ti4. 4' -t'X (p-t Ka:^v7x^;b) ■^:i:i^S3|5(D*;l.3K>i? 
SHl^Ji-r-S>^L/>a. 2.047ppin-2.026ppiD(t) 1.59 

7ppin(s) (i^^ypgoyo h>{i^E-n-en'j§g$n/-Co *;b4^+v;uS{iS!ifi-r 

'5;/^l/>S©7*a h >t 4 . 4' -v?i'DDv?7x— ;l'X;i/7^>S3|507x- 

)m<ozravyt0m^^imtt^i^tmLfz-(t>^m^it. 2. oommo 

i/g.-es>c./-cc 

file 

7 D y ^ >x >@E 2 5 g €• 0 1 -e^lST Lfc. M^izM 

V7)lta:^i^ (Etln+TfS-) %mtZo t#^>n/£igoS[^(i. 8 . 

St (immi 7. 8t) X'$>^t:o 

(^l^m 11) 2 . 4 -;b^v> • h U 7;U:to^ ^ > 7. Jliisy Wt^<D^0Si 
2, 4-;b^v>6. 1 g^-i^y-^H 5mL(::^^L/c:^§?g[(i. h'J7;i/ 

ta^9>y^)i^^>mz. sg^-ot r-mr uzo m^izm Lx-\mn^. e 

^^VX^l'/i^vKtg (LutmS-) l#^nfcJSOii^(i> 6 4. 9tT' 

(^filc^ 12) 1 -> ^;nfa i; > . h 7;b;f D> ^ vx;U/-^>ittio^fi5c 
1 ->5^;H^oy v> 1 4. 2 g$'J:.^'y-;U2 SniLm^gjSL/iJ^tgtC. h 
i; 7;u;f n ^ ^ >K 2 5 g 0 1 -efST Lfc ^iSt^H LX-nmm 

. 6 or T' 1 6 B#r^m^$aiU 1 -^^)U\i'a 'j v> • h U 7;b 

^>X;b4^>ifJtg (MePy+TfS-)«:'#fCo ff-^n/iiigOgll^li. 9 7. 5'C 

{-kl^m 1 3 ) N - Ji-f^^l/'f ^ 9'V-)\^ • fx ( h 7;l';t-a;;< 5^;i/x;l'*- 

4 7 
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^'^ (Etlm+TFSI-) ?r?#A:, n(:>Hfz^(omj^^t. 6. 6tT'*o 
(l^0>J 1 ) 

S-&#R P S - 1 €• 1 . 3 g fc^fiS^'ll 1 0 T-1i<»n/S:BtIin+TfS- «- 3 g t «rx 2 

-c-5B#f^^ 1 2 otT'i mm%'^ni$iLx^ mmtm^ntz, za^m^^ ot 

(^0>J2) 

m-ki^RP S - 1 3 g t-^^m 1 0 r-?#f)nfeEtIin+TfS- €• 3 g t 2 0m 

mm. 1 2 otr-i smrm^^f^LXs ii$ 1 2 4 umomwim^ntzo z 
CDMA'S otximmutxiimt-^^EUmms- ib^r^j-b^T'^h-t^zint 

S'&^B P S - 2 3 g t^^M 1 0 T'libn/-cEtIm+TfS- ^3 gt^2 OmL 

1 2 otr-i smrm^^i^x^ mmum^ntio zm^^ ot-r-iii 

4 8 

I. 
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o-'s cm-'i:i^^,^^)©■e^>o. mz^tmomkimm tix ^^tco 
imm 4 ) 

S^#:BPS-l«:3gt^fiSc0!IlO"e?#^n/;:EtliD+TfS- 5gi:«:20 

^mm. 1 2 otr-i emi\M^^mi^r. ^mm^m^Wzo :L0)m^5 ot 
;uv>(c-fc*^*>b«^-r. 1. 2 X 1 o-'s cm-'ti^(,^*)0T-*o. aas^^)!^® 

S'&#:B P S - 2 «r 3 g t^fiK^^J 1 0 tifcEtlm+TfS- 1 2 g t «r 2 0 m 
LON. N-v^p'^^UT-bhT^ KJi^^U X^RiillgSS U 6 OtT'5 

1 2 otT'i e\^mM^^mb-c. BmLtzm^ntzo z(Dm^5 otr- 
1 mmMW. Lxhmt^'^Et im+if s- u - f r h -r-S) c t (i ^ic < . fiM'» 

^,^(z;fc*^*^b^»-r. 6. 2 X 1 0 S c m"' iliit^ ^>©T'* 0 . Sll^^^l^t^J^ 
(llte««J6) 

S^#:BPS-2<Z)3 g?r2 OmLON. N- vp' f-;l'7-b h7 ^ Kt^^glSL. 

7tr7X^s±i-«u 6 otr-sBtfai. 1 2 otT'i e^KK^^^iLr. mm 

^m^ntio Z(Dm(D 0 . 1 0 0 g ^-^mm l O T-^#'^n/•cEtIln+TfS- (^^iS 
miS-ei 8B#Ki*gL/-c. l^?:BtIiD+TfS- *>^5l^±tf. M®®Et Im+Tf S- 

4 9 
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(mm 1 ) 

y > 5^ A^S-^^R P - 1 >{b^#llt^ U i-r ;ux;u* > R P S - 1 

ra-y ^^fi-^#BP- 1 $rx;bi^Wt^#;^i-K'; J^— r;wx;u*>BP S - 1 
(Jti^0>J3) 

BP S- 1 ?r 3 g iN-if^^Iz-r 5 ^y-^l/S g t€rN. N-v^^^b7-tr h7 
5 K2 OmL{imi5?L. ^«SJ2 i:II|^«$rmL/c:. m^nmcD I 0 Ot 
{;*5lj-'5CO!^CD'f;rWE#JSti> 6x 1 0"'S cm-'t^<.^t>0-C-*'p/-Co 
(Ilififii»j7) 

«^J1 Oxn<^titzEtlm^TfS- ?r3gt«-2 OmLWN-^ ^^^U- 2 - fn KV 

>«r7XifgJi«}iU 6 ot-esBtK. 1 5 Otr*i 6^KS3Sia« 

LT. JI$ 7 6 /im(7)^jgB^7Uli^^|/■c» ilCD]^?: 5 OXXimmW-Lxm 

tzo 1 0 Ot{:::fctt'Sc:(^l^o^^W5#Jt(is 7K^•^^•el^?^^^.^(c:t*^*^bb 
■f ^ 3 X 1 0-»Scm-'^ig^.^^>CD•??fe-^/^, ^/-c^ lio— ^aJ^&^TO^i:^^^ 

cDK*>e.(i»t±sL. mmi^^ttix^^tz^n^om^itA o umizm^pLx^^^tz 



5 0 
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8 x-m hntzMi^^ >KS^WjK y i— r;ui— r;by h > 3 g 2 0 
mL<7)N-:^f^;l'-2 -tro U KVl^^j^L. #7 X^g±l3»SS 6 0tT'5 
1 5 OtT- 1 6D#PBm^^JtLT. $ 7 5 /i m©|^$r?#fCo c:(7)]^0 1 
. 0 0 g^rBtlm+TfS- {l^t^U 6 Ot T-e M^lLfc. J[i$rEtIin+TfS- d^f^ 
?l#±lf, ]i|®©Etlin+TfS- ?rtS#fRo/i:^®l^oSSCi. Wmo^^^mS. 
\znLXZ 6%J@j!)PLTV>yi:. 3.n(i^ lg|*<BtIinmS- ^-iRiRL/scitti: ck-S. 
c:©0^5 Ot-eiJiK^JcMLr^Etlm+TfS- KT-i^ h-T-sc: tti^if < 

1 . 0 0 g ^r^#/■Co C ©^-K x~x;i/i-x;by h >@Ml$:EtIm+TfS- 
6 ^"CXmm^WX^fZo @?^?:EtIin+TfS- *>?»?l#±l/. MM© 
Btlm+TfS- €-«^Kc./l:^©@J^!|^©Mfi{i. 1. 0 0 g T?* 0 . SMWif jfjD 

(lli(ife^J 9 ) 

^m^J 1 1 ■et#';>n/iLut+TfS-$rBtIin+TfS- <75f^b 0(-fflt^/^cl^^^f^i|IWJ 3 

{wmi 0) 

^fig0«Jl 2T-t#^n/!:MePy+TfS- $-EtIm+TfS- <Oi^-b^\.z.m^^fz\>m\tmkm 
fS- *^'7*U-KT'> h-r'5c:i:(i;ij:<. S*^»t^$n/J:7&^•,yi:o 1 5 Ot 
1 0"'S cm-'i:iic>^)0'e*o/2. 



5 1 
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im&mi 1) 

zmmztr. mmummti. ::(omt 5 o'er- immmwunyEUm^m 
immmi 2) 

I b'lzmmu ify^^±i^BMu 6 otr-sB^Ki. 1 2 otr-1 Bmmn^ 

fs- ^^ru-KT-^ ht^zti.tfj:<. m&n'piim^^ntjit^^fzo 1 5 or 

1 0-*Scm-'tiit>*)O-e*o/-c. 
(#%««J1) 

^mfi^"j3-e|#f,nfc:BPS-2 03 g$:2 OmLC)N. N -i^p* 5^;UT-l2 h T 
^ KICI^PU ifyy(.m±izmmU 6 OtT-SBfW. 1 2 Ot-ei 6BtK^3» 

(2-fciKP^i/xf^;U^^^'J (PHEMA) ^ y-^Kd^IPL 

0BPS-2|g|i:PHEM Ali©|^«?^i&«'^*^^-eJ±^ LtztZ^^ m 

3 0^^^/^'7'•; V/LfCo :in(.lXf^b>9. 1 g . fi^Fj^^^^PJi LT 4 . 

4' -ryex (4-vTy^mi5) 0. 0 6 5 g^»u ^^iiamT. 6 

OtT-2 4B#FBlfi^L/-c, fi^^O^$-^S(7)2 -7*D/NV-;Ki:SAL. S 
fe@#:$';^ai$-B-. 5SiJL^, ?#^n/c@#:«' 2 -7*n/ V-;btf r-2 li. T-tr 

5 2 
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^r^^tJleliRU Mffi^«IUTX;i/*>K«^W'Kyx^b> (PS-1) 

fc, PS- l^Mwtil. 8x 1 0« ^ Mw/Mn«2. S-e^-pZ-Co tfc. P 

S-l(0^t>^^^&it. 1. 7 5mmo l/gT-*>-:>/So 

- 2 - fD K > ^mm tLx. 0 . 5 w t %o4f -^-mjiLX'imimmu 
sBmnx m) lishodexGPCKD-soeM*^^. s^mmr^mmpj^m 
mmfmrnn i d- i o a^-^ot. mm^vx^i^>m.om&^i^^^m 

i;;ux;uj^>K©^fi^#'e*'5x;i/4^>KS#W'}^UX5^u> (PS- 2) t 
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